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Abstract 
Poverty and food insecurity are socio-economic factors which increase the risk of 
developing lifestyle-related chronic disease. Racial and ethnic minorities are more likely to be 
affected by these factors than white, non-Hispanic individuals. Numerous interventions have 
tried to improve diet quality and overall health in low-income and minority populations, but 
many focus on only a single driver of behavior such as education, access, or affordability, rather 
than addressing all constraining factors simultaneously. 
Four primary elements drive nutrition-related behaviors: knowledge, instruments, skills, 
and materials (KISM). This proposed framework offers a simple, theory-based tool for tailoring 
nutrition interventions by identifying the community- and population-specific drivers of health 
behavior. Knowledge determines an individuals’ level of interest in performing a behavior. 
Instruments enable the performance of the behavior, while Skills determine the ability of a given 
individual to translate knowledge into action. Materials are tangible resources consumed during 
the performance of the behavior. This framework enables both professional and lay audiences to 
easily understand the interaction between intervention components, making it ideal for 
community-based participatory research in areas with low health literacy. 
The KISM framework is currently being used to inform the development of a 
multicomponent intervention to increase fruit and vegetable consumption among low-income 
African Americans in Eastern North Carolina. The intervention will be a collaborative effort 
between the Coalition for Healthier Eating, local faith-based institutions, and churches. 
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Introduction 
Chronic disease is the leading cause of death and disability in the United States. Nearly 
half of U.S. residents have at least one chronic health problem, and 25% of the population have 
two or more (Ward, Schiller & Goodman, 2014). However, the distribution of these conditions in 
the population is unequal, with certain racial and ethnic groups facing considerably higher risk 
for developing disease (Rose, 1985). Race and ethnicity are descriptors used to categorize 
populations based on certain shared characteristics. Traditionally, race has referred to shared 
physical or phenotypical characteristics such as skin color, and used to imply a similar biological 
background. Race has been shown to be a social construct through studies demonstrating that 
many disparities historically attributed to race are more adequately explained by social and 
economic factors (Hogan et al, 2012; Adler & Stewart, 2010). However, terms such as race and 
ethnicity are still used because they remain valid constructs to describe groups that have 
historically been treated in similar ways due to the perception of shared biology (Bauer, 2014). 
Furthermore, these classifications have contributed to inequalities in health and health care 
access, and therefore must continue to be discussed for progress to be made towards eliminating 
these disparities (Caprio et al, 2008). 
An important socio-economic mediator of health is access to food, or food security. The 
United States Department of Agriculture (USDA) Economic Research Service (ERS) describes a 
range of food security comprised of four discrete categories (Table 1). Feeding America, a non-
profit organization, reports that African American households are more than twice as likely to be 
food insecure as white, non-Hispanic households (Feeding America, 2016). Severe income 
inequality drives this disparity; in 2015, median income for African American households was 
$36,898, compared to $62,950 for white, non-Hispanic households (Proctor et al, 2016). 
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Background  
 
Both individual and environmental factors influence food choices. Four health risk 
behaviors – inadequate physical activity, poor nutrition, tobacco use, and excess alcohol 
consumption – are responsible for many chronic diseases, including heart disease, cancer, and 
type 2 diabetes (CDC, 2013). Prevalence of these behaviors is associated with socioeconomic 
status, with diet serving as a significant mediator of mortality (Stringhini et al, 2010). Particular 
attention has been paid to the role of socioeconomic factors in fruit and vegetable consumption, 
as low-income individuals consume fewer daily servings than those with higher income (CDC, 
2010; Kamphuis et al, 2006).  
Inequalities in fruit and vegetable intake 
The poor quality American diet typically includes excessive amounts of saturated fat, 
simple sugars, and sodium. In laboratory experiments, similar diets are used to reliably induce 
obesity in animals (Rosini, Silva & Moraes, 2012). With the development of global trade 
networks, this dietary pattern started to spread and exert its negative influence on other cultures. 
Therefore, improving dietary quality to prevent chronic disease is now a priority for health 
professionals around the world. 
The World Health Organization (WHO) recommends that adults consume 600 g of fruits 
and vegetables per day, yet it is estimated that 2.7 million people die each year from insufficient 
consumption (Ezzati et al, 2002). Fruits and vegetables are an important source of essential 
vitamins, and contain unique phytochemicals that can help reduce the risk for heart disease, 
stroke, and some cancers (United States Department of Agriculture (USDA), 2012). In the 
United States, analysis of dietary data from the National Health and Nutrition Examination 
Survey (NHANES) by the National Cancer Institute revealed that half of the total U.S. 
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population consumed less than 1 cup of fruit and less than 1.5 cups of vegetables per day during 
2007-2010. Less than a quarter of the population consumed the recommended amount of fruit, 
and 87% failed to meet vegetable intake recommendations (Moore & Thompson, 2015). 
In North Carolina, only 15.2% of adults with an annual income of $15,000 or less met 
recommended guidelines for fruit and vegetable consumption (Leone et al, 2012). Recent 
analyses examining racial and ethnic differences in fruit and vegetable intake have attempted to 
determine the relative influence of environmental versus individual characteristics on intake. 
African American teenagers are twice as likely to not have consumed any servings of vegetables 
in the last week compared to other racial/ethnic groups, including Caucasians and Asian 
Americans (Robert Wood Johnson Foundation, 2016) (Figure 1). In models incorporating 
individual characteristics only, blacks consumed 0.42 fewer servings of fruit and vegetables 
combined than whites (Dubowitz et al, 2008). However, when neighborhood socioeconomic 
status was added as a variate in the model, nearly half of this gap was eliminated. Interestingly, 
blacks actually consumed more daily servings of fruit than whites when this environmental 
factor was properly accounted for. This same effect was not observed in other ethnic groups, 
including Mexican Americans (Dubowitz et al, 2008). This suggests that environmental 
interventions may be most efficacious for increasing fruit and vegetable consumption in African 
Americans. 
Inequalities in Health Care Costs  
Total annual healthcare expenditures on patients with diagnosed type 2 diabetes increased 
by 40% between 2007-2012, from $174 billion to $245 billion (American Diabetes Association 
(ADA), 2013). In North Carolina, $10.9 billion was associated with the direct and indirect costs 
of managing over one million residents living with type 2 diabetes. More than one third of the 
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population have elevated blood glucose levels and at risk for developing diabetes (Centers for 
Disease Control (CDC), 2014). Per capita spending was higher among women than men ($8,331 
vs. $7,458), and higher in non-Hispanic blacks compared to non-Hispanic whites ($9,540 vs. 
$8,101) (Figure 2). Hospital inpatient costs were found to be 41.3% higher among non-Hispanic 
blacks compared to non-Hispanic whites, and non-Hispanic blacks had 75% more emergency 
department visits than the patient population as a whole (ADA, 2013).  
This disproportionate financial burden is exacerbated by inequities in health insurance 
coverage, particularly in states that chose not to expand the Medicaid program under the 
Affordable Care Act. Data from the 2015 Behavioral Risk Factor Surveillance System (BRFSS) 
indicated that 16.7% of African American respondents did not currently have health insurance, 
compared to 8.9% of Caucasians (BRFSS, 2015). In North Carolina, childless adults are 
categorically ineligible for the Medicaid program; for adults with children to qualify for 
coverage, annual income must be less than 45% of the federal poverty level, or $10,935 for a 
four-person household. Development of type 2 diabetes is strongly associated with lifestyle 
factors, particularly a poor-quality diet. Despite North Carolina’s status as a leading agricultural 
producer, median fruit and vegetable intake among adult residents in 2013 was only 1.0 and 1.6 
servings per day, respectively (CDC, 2013). 40.8% of adults reported eating less than 1 serving 
of fruit per day, and 21.9% ate less than 1 daily serving of vegetables.  
Review of the Evidence-base for Taking Action 
Increasing intake of fruits and vegetables has been the focus of many interventions 
targeting various populations over the past twenty years, including children/adolescents (Gaines 
& Turner, 2009; Hartstein et al, 2013; Perry et al, 1998), WIC participants (Havas et al, 1995; 
Havas et al, 1998), and African Americans (Campbell et al, 1999; Resnicow et al, 2004). Some 
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have addressed individual level factors (Kipping et al, 2014), while others addressed the food 
environment (Escaron et al, 2013; Ayala et al, 2013). Since dietary habits are established early in 
life, it is important that we continue efforts to include nutrition education and other opportunities 
for children to develop healthy behaviors in school- and community-based settings.  
Although children’s attitudes and beliefs certainly influence family food purchasing, 
adults nevertheless retain primary purchasing power (Baldassarre, Campo & Falcone, 2016). 
Certain habits may be more ingrained in adults, but a systematic review concluded that 
interventions to increase fruit and vegetable consumption in adults can be effective (Pomerleau 
et al, 2005). However, the magnitude of change in intake is highly variable. Promoting behavior 
change at the population level is complex, and critical evaluations of some programs suggest that 
small increases in fruit and vegetable intake are of arguable relevance to disease prevention, and 
therefore may not be cost-effective (Cobiac et al, 2010).  
The most effective nutrition interventions are theory-driven and evidence-based (Glanz & 
Bishop, 2010; Olsen & Kelly, 1989), with interventions that address both individual and 
environmental factors historically being the most efficacious in achieving behavior change 
(Pomerleau et al, 2005; Ciliska et al, 2000). Campaigns that target focused communities have 
larger effects than general population interventions (Reniscow et al, 2004; Reniscow et al, 2001; 
Campbell et al, 1999). This suggests that the efficacy and cost-effectiveness of interventions can 
be increased by targeting a relatively more homogenous population, conducting adequate 
formative research, and incorporating components that address multiple levels of the social-
ecological model (Story et al, 2008). 
Researchers have consistently identified that environmental-level factors such as cost and 
limited availability of fruits and vegetables are barriers to increasing consumption, particularly 
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among minority populations, in both urban (Zenk et al, 2011) and rural (Haynes-Maslow et al, 
2013) environments. Each setting imposes unique constraints, and it is important to identify 
environment-specific barriers during the formative phase of intervention development. 
Therefore, a bottom-up approach considering the unique characteristics of a given community is 
essential. The stakeholders most qualified to provide this information are the community 
members themselves, and community-based participatory research (CBPR) can serve as an 
effective mechanism for identifying both population- and environment-specific barriers (Minkler 
& Wallerstein, 2011). Programs that conceptualize and address health problems on multiple 
levels of the social ecological model (SEM) are more complex to plan and implement, but are 
also more likely to result in lasting behavior change. Ideally, successful programs can establish 
continuity by having the community organization adopt responsibility for maintaining and 
expanding the program (Eng, Hatch & Callan, 1985). CBPR offers additional benefits, including 
increased community empowerment and ownership of the program, leading to greater 
participation and increased likelihood of sustainability. Critically, the ‘do with’ methods of 
CBPR promote the development of trust between researchers and the community, a relationship 
difficult to achieve with the classic ‘do to’ experimental approach (Zimmerman & Rappaport, 
1988).  
Cultural Sensitivity in Intervention Design 
Non-traditional channels are often employed to deliver health-based interventions to 
populations that are sometimes considered hard to reach or who view traditional health care 
channels with distrust. Cultural sensitivity is essential for researchers who wish to engage with 
these communities. In 1999, Resnicow and colleagues proposed that cultural sensitivity is a two-
dimensional concept comprising surface structure and deep structure.  
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Objective measures of cultural sensitivity. Surface structure entails identifying the 
sources, channels, and settings that are most appropriate for the delivery of messages and 
programs, as well as adequately matching intervention messages and materials to the socio-
behavioral aspects of the community (Kreuter & McClure, 2004; Resnicow et al, 1999). This is 
generally achieved through formative research, and provides numerous benefits including not 
only an understanding of behavioral characteristics and patterns, but also how environmental and 
social context influences behavior (Campbell et al, 2007). 
 Deep structure is more complex, a reflection of how cultural, social, psychological, 
environmental, and historical factors and values may influence behavior differently across 
racial/ethnic populations (Resnicow et al, 1999). This requires understanding how religion, 
family, society, economics, and the government influence behavior, both in perception and in 
fact (Campbell et al, 2007). Surface structure establishes program feasibility, but deep structure 
ultimately determines overall impact (Resnicow et al, 1999). It is impossible for a researcher 
who does not identify with the target population to develop an intervention adequately 
addressing deep structure without intensive community involvement. 
Collaborating with faith-based organizations. In North Carolina, partnership with 
faith-based organizations and religious institutions has been used to both develop and implement 
various health promotion programs (Resnicow et al, 2004; Campbell et al, 1999). African 
Americans, women, and older adults were more likely to identify themselves as religious 
compared with other population segments, suggesting that church-based interventions are an 
appropriate method for engaging these groups. The Black church has a long history as the center 
of spiritual, social, and political life for many African Americans, and is often among the most 
visible, respected, and credible agencies in the community (Campbell et al, 2007). Core cultural 
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values for African Americans include communalism, religion/spiritualism, expressiveness, 
connection to ancestors and history, cooperation, commitment to family (including extended 
family), and intuition and experience versus empiricism (Scott, 2005; Cochran & Mayes, 1993).  
Much of the published research on church-based health promotion (CBHP) programs to 
date has been focused on African Americans and the Black church, and evidence indicates that 
CBHP can be successful in this population (Resnicow et al, 2004; Campbell et al, 2001). 
Churches can provide access to groups that already convene regularly, and they tend to be 
relatively stable organizations that retain members over many years. This is not only convenient 
for recruiting focus group participants, but provides a focal point that encourages retention of 
study participants, improving baseline enrollment and creating the potential for reliably tracking 
individuals over time. Churches also often have access to kitchens and meeting rooms that 
provide an opportunity to efficiently use existing community resources, decrease implementation 
costs, and increase community involvement (Campbell et al, 2007).  
Determining church involvement. Church-based health promotion programs can be 
categorized in several ways. The most practical system, proposed by Lassater and colleagues in 
1997, is based on the church’s involvement in both program planning and implementation 
(Table 3). Level I programs involve the church only as a recruitment mechanism, while Level II 
programs utilize church infrastructure for intervention delivery. Programs which include church 
members in program delivery are classified as Level III. The most integrated Level IV programs 
include elements of spirituality and messages linking religion and health, and imply the greatest 
level of cooperation between researchers and church leadership (Lassater et al, 1997). 
Alternative mechanisms classify interventions based on whether the church or other religious 
organization initiated the program, or whether external academicians or public health 
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professionals were primarily responsible. Church- and community-driven programs are known as 
‘emic’, while academic programs are referred to as ‘etic’. Other authors have categorized 
Lassater’s Level III and Level IV programs as ‘collaborative’, but agree that the benefits of this 
approach include overcoming the weaknesses in research design typical of emic programs while 
avoiding initial resistance common to etic programs (Dehaven et al, 2004). Therefore, this 
collaborative/partnership model is most likely to achieve a balance between cultural/spiritual 
appropriateness and the ability to design a program with measurable outcomes. 
To develop a Level IV program, formative research efforts should involve church 
members to identify and frame the issues and health problems that should be studied, design the 
study measures and methods, participate in and/or lead implementation, and participate in 
evaluating and interpreting the findings. With this approach, researchers must demonstrate 
respect for church values and customs, being careful to avoid crossing the line into manipulation 
or trivialization of churches’ spiritual beliefs. However, given that church-based health 
promotion programs provide a unique opportunity for simultaneously addressing multiple 
determinants of behavior using an existing social structure, they should clearly be considered an 
effective channel for reaching certain populations, including African Americans.  
Moving Forward with a New Intervention 
Theories and models relevant to changing dietary behavior in a community setting 
include social cognitive theory, social action theory, the consumer information processing model, 
the theory of planned behavior, and the transtheoretical model. The social cognitive theory 
(SCT) encompasses both interpersonal and environmental influences on behavior and is 
therefore one of the most appropriate theories to inform the design of interventions attempting to 
promote fruit and vegetable consumption in adults (Glanz et al, 2002). However, despite 
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including nine separate constructs, this theory remains almost wholly focused on individual level 
factors while failing to attribute adequate influence to environmental constraints. The complexity 
of many theories can also make working with community partners using CBPR methods more 
cumbersome. Furthermore, single theories typically predict or explain only a small percentage of 
the variance in any health behavior (Rimer, 2002). When the environment is known to 
significantly influence performance of behavior, the social ecological model (SEM) is one of the 
most useful frameworks for assessment (Gregson, 2001; Stokols 1996; McLeroy et al, 1988).  
A Framework Describing Drivers of Fruit and Vegetable Consumption 
The use of theory is required when developing health behavior interventions, but it is 
important that public health professionals and other stakeholders know how to effectively select 
and use multiple theories to design, test, and report interventions (Bartholomew & Mullen, 
2011). In their noteworthy 2011 paper, Bartholomew & Mullen propose five roles for theory to 
be used in a pragmatic approach to health behavior change: a) identification of behavior and 
determinants of behavior; b) explication of a causal model that includes theoretical constructs for 
producing behavior change; c) selection of intervention methods and delivery of practical 
applications to achieve behavior change; d) evaluation of the resulting intervention; and e) 
reporting of the intervention characteristics.  
Applying this concept to fruit and vegetable consumption, I propose four primary drivers 
of this behavior: a) Knowledge; b) Instruments; c) Skills; and d) Materials (KISM). Primary 
drivers of health behavior are themselves influenced by secondary drivers, and research based on 
classical application of health behavior theory has already identified many of these secondary 
drivers which influence fruit and vegetable consumption (Haynes-Maslow et al, 2013; Treiman 
et al, 1996). Rather than applying the social ecological model to understand primary 
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determinants of behavior, we must now begin to evaluate and address the secondary drivers 
behind these determinants to increase the effectiveness of our interventions. The KISM 
framework identifies four primary drivers of fruit and vegetable consumption, and encourages 
application of SEM to explore opportunities for interventions that indirectly address primary 
drivers through components targeting the secondary drivers of behavior (Figure 3). 
Application of the social cognitive theory allowed researchers to originally identify 
specific attitudes, beliefs, and other intrapersonal characteristics that could serve as targets for 
behavior change interventions. Therefore, the Knowledge and Skill elements of the KISM 
framework incorporate multiple constructs from the social cognitive theory, including 
expectancies and expectations, observational learning, behavioral capability, and self-efficacy 
(Glanz et al, 2002). In a similar fashion, the theory of planned behavior exerts significant 
influence on Instruments and Materials, which focus on the external secondary determinants that 
facilitate or impede the ability of individuals to progress from intention to behavior (Ajzen, 
2002).   
The purpose of the KISM framework is to encourage practical assessment of secondary 
determinants of behavior without reliance on complex psychological constructs. This will 
promote interdisciplinary collaboration between academicians, and facilitates bi-directional 
communication with community partners during the planning, evaluation, and dissemination 
phases of research. This approach will help inform how current interventions can be improved by 
incorporating components that address the determinants of the determinants of the behavior. 
Development of the KISM Framework  
The KISM framework was developed by identifying the essential factors involved for an 
individual to increase his/her fruit and vegetable consumption (Table 2). Knowledge includes 
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attitudes, beliefs, and factual knowledge, and is responsible for creating the motivation and 
interest in performing the behavior. Instruments then determine the individual’s ability to 
perform the behavior based on environmental conditions. This includes macro-level components 
such as the presence of a grocery store or farmer’s market in the community, or the availability 
of fruits and vegetables on restaurant menus, as well as micro-level components, such as owning 
the kitchen implements necessary for preparing fruits and vegetables. Skills reflect the ability of 
individuals to effectively use the available instruments to carry out the behavior appropriately. 
The skill element allows the individual to translate knowledge into action, and broadly 
encompasses abilities related to cooking, gardening, and shopping. Presence of the first three 
elements necessitates the presence of a fourth, Materials, that serve as the final object/subject of 
the behavior. In this context, materials are consumed in the process of performing the behavior 
and must be replenished before the behavior can be performed again. This includes fruits and 
vegetables, as well as the fiscal resources necessary to procure them. 
Assessing previous interventions using KISM. Most interventions attempting to 
increase fruit and vegetable intake, regardless of the population, include at least one element of 
the KISM framework. School-based interventions targeting children and families are often 
centered around knowledge and skill development (Prelip et al, 2012; McAleese & Rankin, 
2007). Some institutions are able to change cafeteria menu offerings, temporarily or permanently 
affecting the instrument element (Liquori et al, 1998). However, this is a challenging variable to 
address using this channel, as many institutions rely on cumbersome food service management 
contracts and substantial grass-roots support from parents and school officials is necessary.  
Garden-based interventions can also address multiple elements of the KISM framework, 
such as providing materials and opportunities for knowledge and skills development (Robinson-
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O’brien et al, 2009). Interventions that increase the size or number of community/school gardens 
are instrument-focused, developing the infrastructure that can serve as the instrument for 
providing individuals in the community with a renewable source of materials. These 
interventions also often include knowledge and skills development (Lautenschlager & Smith, 
2007). 
Program Proposal 
With African American communities in North Carolina, church-based interventions have 
been generally well-received and achieved meaningful results (Campbell et al, 2007). Therefore, 
this is a reasonable channel to consider as part of the intervention’s surface structure. In the 
following proposal, I will describe how each component of the proposed intervention addresses 
the elements of the KISM framework per the most recent data collected during formative 
research among African American residents living in North Carolina, including low-income 
individuals (Haynes-Maslow et al, 2013). This information is to inform the proposal 
development only, and will be confirmed or corrected during the formative research phase using 
methods similar to other researchers in the field (Haynes-Maslow et al, 2013; Leone et al, 2012).  
The development of this project began in April 2016, after the author established a close 
relationship with Maxine White, Executive Director of the Coalition for Healthier Eating 
(CFHE). The author has since been heavily involved in Coalition activities, and this program 
proposal constitutes his plan of action after assuming the Director of Operations and Outreach 
position in December 2016. To support the activities outlined in this program, the author applied 
for $350,000 in federal grants through the 2016 Farmers Market Promotion Program and the 
2016 National Institute of Food Safety (NIFA) Food Safety Outreach Competitive Grants 
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program. Application materials drafted and submitted by the author are included in Appendix A 
and Appendix B. 
While an overarching goal of this project is to uphold the tenets of CBPR as much as 
possible, the target health behavior has been preemptively determined as fruit and vegetable 
consumption. Given the other components of the intervention, this imposition allows for initial 
testing of the KISM framework while simultaneously ensuring the greatest cumulative effect of 
the combined intervention components. This approach does not violate the 'do with' philosophy 
of CBPR given the heavy involvement of community members at each phase of program 
development.  
Addressing Knowledge 
A multiplatform communications campaign will address the knowledge element. Focus 
groups conducted during previous studies have provided some information about the attitudes 
and beliefs of African Americans regarding fruit and vegetable consumption (Haynes-Maslow et 
al, 2013; Leone et al, 2012; Treiman et al, 1999). Perceptions about fruits and vegetables were 
largely positive, and associated with health benefits including prevention of constipation, 
protection against cancer, and generally greater longevity (Treiman et al, 1996). However, 
health-related messages may not be the most impactful. Interestingly, when Treiman et al. (1996) 
asked focus group participants to describe a woman who eats lot of fruits and vegetables, 
responses included, ‘she would be carefree and very attractive, with beautiful hair, clear skin, 
and a slender figure.’ Respondents were interested in emulating this construct, at least as far as 
desiring the potential benefits. Additional themes that emerged from the focus groups were that 
women were generally more concerned that their children, rather than themselves, ate healthy 
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foods, but that they also wanted to serve as good role-models for their children (Treiman et al, 
1996).  
Promoting specific eating behaviors may be more effective than promoting a general 
increase in fruit and vegetable consumption, based on theory and research findings that people 
are more likely to change their behavior when their intentions are specific rather than general 
(Ajzen & Fishburn, 1980). Treiman et al. (1996) identified five behaviors that they considered to 
have the greatest potential for increasing fruit and vegetable intake, including eating a salad for 
lunch, eating two vegetables with dinner, and eating fruit in the morning, for a snack, or for 
dessert. Therefore, potential messages could include promoting fruit and vegetable consumption 
to feel and look good, as well as emphasizing the importance of setting a good behavioral 
example for children. 
Building on previous research. Additional focus groups will be performed among this 
population in Eastern North Carolina, using existing research as a starting point. Focus group 
participants will be recruited from local churches and pop-up farmer’s markets in low-income 
neighborhoods sponsored by the Coalition for Healthier Eating (CFHE). Campbell et al. (2007) 
notes that a critical step in the initial recruitment of community members for data collection is 
establishing trust and credibility within the community. In the context of this project, data 
collection will primarily involve the formative research necessary to inform message 
development for a health promotion communications campaign, However, building these 
relationships can span months or even years. One expediting approach is to seek endorsement 
from a credible local institution, and Campbell et al. (2007) recommends that researchers 
become involved with local affairs and remain connected before, during, and after 
implementation of the proposed program.  
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This project has developed out of a relationship the author established with the Executive 
Director of the Coalition for Healthier Eating, Maxine White, in April 2016. Ms. White has 
extensive connections within the local community, and once potential churches have been 
identified, will serve as the ambassador to faith leaders for recruitment into the project. Data 
from focus groups will be used to develop brief survey tools, focusing primarily on identifying 
common gaps in knowledge and skills. Surveys will be conducted as intercept interviews by 
Coalition staff at pop-up farmer’s markets and other Coalition-sponsored events. Cumulatively, 
this research will inform message development for radio, television, and printed materials that 
will form the basis of the communications campaign. Appendix A includes application materials 
submitted for the 2016 USDA Agricultural Marketing Service (AMS) Farmers Market 
Promotion Program (FMPP) grant requesting $300,000, part of which will finance the 
communications campaign. 
In the interests of creating a Level IV church-based intervention, church leadership will 
also be enlisted to develop and disseminate certain messages. Many members of the African 
American community are skeptical of scientific research and health recommendations endorsed 
by experts in the media (Campbell et al, 1999). This suggests that traditional sources of credible 
health information may not be ideal among this population, and emphasizes that in addition to 
message framing and development, the channel of message delivery will also be critical. The 
results of a program developed by Campbell et al. (2001) revealed that African Americans 
considered the Bible to be a trusted source of health and nutrition information, and that the pastor 
was the most effective person to deliver health-related messages to the congregation. Examples 
of scripture potentially relevant to fruit and vegetable consumption are included in Appendix C. 
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Addressing Instruments 
The Coalition for Healthier Eating will serve as one of the primary instruments enabling 
residents to access affordable locally-grown produce and meats. A food hub funded by $1.2 
million in grants and loans from USDA Rural Development is currently under construction in 
Bethel, NC. This facility will have aggregation, processing, and distribution capacity for locally 
raised and slaughtered meats, as well as local produce. MHA Works, a Greenville-based 
engineering consultant firm, conducted a preliminary architectural feasibility report in May, 
2015. The operational layout of the facility was designed by the author, who was also 
responsible for determining feasible production capacity, selecting equipment, and negotiating 
with vendors on the Coalitions’ behalf.  By July 2016, final architectural plans were developed 
and approved by local planning officials, with support from agents representing the North 
Carolina Department of Agriculture (NCDA) and Food and Drug Administration (FDA) who 
will conduct regular inspections of the facility once completed. Architectural plans included 
space for a small retail grocery cooperative to be co-located within the processing facility. The 
Coalition has recently assumed responsibility for operations at a slaughterhouse in Ahoskie, NC 
that will serve as a partner to the Bethel facility. Down East Fresh, a cooperative of small 
farmers across North Carolina, will supply raw agricultural products. 
Local food delivery service. The Coalition will use the food hub to operate a food 
delivery service targeting low-income consumers, as well as host regular pop-up farmers’ 
markets in low-income neighborhoods. Funding for these components of the project was 
included in the Farmers Market Promotion Program grant application (Appendix A). The most 
common barrier to eating fruits and vegetables, cited as one of the two main barriers for 26.4% 
of people, was cost. Similarly, when asked about potential facilitators to eating more fruits and 
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vegetables, 58.5% of respondents said they would eat more if they cost less (Leone et al, 2012). 
Cost was also the greatest barrier to buying new kinds of fruits and vegetables, a critical 
component behind increasing intake (Treiman et al, 1996). Despite perceptions of higher prices, 
produce available at farmers’ markets across North Carolina was found to be less expensive than 
the equivalent items available at the same time in nearby supermarkets (McGuirt et al, 2011). 
The vertically-integrated operations of the Coalition, which cover raising, 
slaughtering/harvesting, processing, and distributing a wide variety of local meat and produce, 
eliminate the need for intermediary vendors and result in significantly lower production costs, 
creating a unique opportunity to pass these savings on to the consumer in the form of lower 
prices. 
The cost of healthy foods is critical, as approximately 1.5 million North Carolina 
residents utilize the Supplemental Nutrition Assistance Program/Electronic Benefits Transfer 
(SNAP/EBT) program, comprising 14.7% of the entire population (FNS, 2015). Usage of 
SNAP/EBT benefits at farmers’ markets has decreased since 1993 from approximately 0.045% 
to 0.01% of total redemptions in 2010 (Leone et al, 2012). EBT payment poses a challenge to 
farmers’ markets, many of which do not have the necessary equipment, support staff, and 
expertise needed to implement an EBT program (USDA FNS, 2010). The most common barriers 
to shopping at farmers’ markets were not being able to use EBT or WIC (35.9%) and not 
knowing about a farmers’ market in their area (35.3%). Similarly, the most commonly cited 
facilitators to shopping at farmers’ markets were being able to use EBT or WIC (55.6%) (Leone 
et al, 2012). The Coalition is a SNAP/EBT-approved vendor and significantly simplifies the 
payment process by serving as an umbrella organization representing local producers. Early 
discussions between CFHE and the USDA Food and Nutrition Service (FNS) have also 
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suggested the possibility of subsidizing the cost of fruits and vegetables purchased through the 
proposed delivery program for eligible consumers.  
Addressing Skills 
Coalition staff and volunteers will host classes on basic cooking skills, food preservation 
techniques, and gardening. Local churches and other community organizations will host the 
classes. Modifying meat-based and other traditionally favored recipes to meet recommended 
guidelines and using food events at the church were strategies derived from previous focus 
groups to incorporate fruits and vegetables into the social and cultural environment (Campbell et 
al, 2007). It is important to deliver this information using interactive channels, including cooking 
demonstrations or other events, as previous research suggested there may be racial differences in 
recipe use. Funding for multiple community-wide events was including in the Farmers Market 
Promotion Program grant application (Appendix A). On a survey, two-thirds of low-income 
African American Women Infants and Children (WIC) program participants reported that they 
‘almost never’ use recipes, compared to less than one-quarter of white respondents (Treiman et 
al, 1996). Focusing on social occasions like group classes and church events matches other 
behavioral patterns identified through surveys and focus groups. For example, a majority of 
African American participants in several focus groups reported spending little time cooking on a 
day-to-day basis, but instead prepared larger, more elaborate meals on weekends (Treiman et al, 
1996). Social events create the opportunity for peer-teaching, such as by sharing favorite ways of 
preparing fruits and vegetables or encouraging greater exposure to a variety of fruits and 
vegetables.  
Workforce development and job creation. The Coalition is co-developing a curriculum 
with Pitt County Community College (PCCC) to provide courses and training in food safety, 
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food processing, and butchery. Hands-on training will occur at a Coalition-owned site for 
students to become familiar with using equipment in a non-critical setting. PCCC will deliver the 
curriculum, and CFHE will hire successful graduates of the program to work in the Bethel and 
Ahoskie facilities. See Appendix B for submitted 2016 USDA National Institute of Food and 
Agriculture (NIFA) Food Safety Competitive Grants Program application materials requesting 
$50,000 to support these activities. 
Addressing Materials 
Focus groups have repeatedly identified lack of availability of fruits and vegetables as a 
barrier for increasing intake (Haynes-Maslow et al, 2013; Treiman et al, 1996). Previous research 
has found that low-income families expend most of their SNAP/EBT benefits and WIC vouchers 
in the early part of the month, causing severe fluctuations in purchasing capacity (Emmons, 
1986). A component of the marketing campaign will be focused on changing consumer 
purchasing habits, particularly using SNAP/EBT benefits most efficiently. Namely, consumers 
will be encouraged to spend their SNAP/EBT benefits with the CFHE, who can provide weekly 
deliveries of high-quality local proteins, fruits, and vegetables. A charge-on-delivery payment 
method will require that families budget their SNAP/EBT benefits appropriately if they wish to 
purchase from the CFHE throughout the month, which will be encouraged by offering moderate 
price discounts for customers who purchase three or more orders per month. Individual and 
family SNAP/EBT benefit allowances are set using an algorithm that considers number of 
members in the household, household income, and essential living expenses. As an example, a 
composite four-person household may receive approximately $300 per month in SNAP/EBT 
benefits. This is not intended to meet all food needs for the family, as beneficiaries are expected 
to spend 30% of their earned income on food with SNAP/EBT benefits merely serving as a 
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supplement. This supplemental allowance may be used most efficiently on costly perishable 
products, thereby limiting the beneficiaries’ primary expenses to inexpensive non-perishable 
staples. This strategy also increases food security by creating consistent access to inexpensive 
healthy food throughout the month. 
Pop-up Markets. CFHE will also host regular rotating pop-up farmer’s markets in 
underserved neighborhoods and around the community. Previous research has suggested that 
making farmer’s markets accessible to low-income neighborhoods, or placing them in 
convenient locations such as workplaces and social service offices, could help reach new 
customers that include our target population (Leone et al, 2012). These markets serve as the 
instrument creating access to necessary materials. Consistently branding, marketing, and staffing 
these markets using the Coalition logo, signage, and employees can serve as an effective way to 
communicate fiscal policies such as the acceptance of SNAP/EBT benefits without requiring 
consumer engagement, and help residents become more comfortable with market staff over time. 
Current strategies for advertising the acceptance of SNAP/EBT benefits are to have a sign at the 
market, or to advertise through social service offices (Leone et al, 2012). Posting signage at the 
market will not attract customers who assume benefits are not accepted and do not approach, and 
one-time advertisements provide insufficient exposure to influence a habitual behavior like 
shopping for groceries. Our branding strategy overcomes both weaknesses without significantly 
increasing implementation costs. Funding to engage a public-relations firm to help with brand 
development was included in the Farmers Market Promotion Program grant (Appendix A). 
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Conclusion 
The combination of intervention components described above, as informed by the KISM 
framework, will create the greatest potential for lasting behavioral change within the targeted 
population. By developing necessary infrastructure, facilitating the delivery of various services 
and materials, and educating consumers, the collaboration between the Coalition for Healthier 
Eating and our partners will address barriers to increasing fruit and vegetable consumption 
across multiple levels of the social ecological model, including intrapersonal, interpersonal, 
organizational, and community (Figure 4). This effort represents a unique opportunity to observe 
the impact of a theory-based, grassroots intervention delivered predominantly by members of the 
community through faith-based institutions. Permanent environmental modification, tailored 
communications, and a focus on community engagement and empowerment create the potential 
for self-sustaining, culturally-sensitive programming to persist and spread beyond the original 
established parameters of the intervention. 
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Tables 
Table 1. United States Department of Agriculture Labels Describing the Range of Food Security 
Descriptive label Criteria 
High food security No reported indications of food-access problems or limitations. 
Marginal food security 
One or two reported indications – typically anxiety over 
food sufficiency or shortage of food in the house. Little 
or no indication of changes in diets or food intake. 
Low food security Reports of reduced quality, variety, or desirability of diet. Little or no indication of reduced food intake. 
Very low food security Reports of multiple indications of disrupted eating patterns and reduced food intake. 
 
Sources: United States Department of Agriculture, Economic Research Service. (2015). Definitions of Food 
Security. Retrieved from https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-
us/definitions-of-food-security.aspx#characteristics 
 
Food Research and Action Center. (2016). How Hungry Is America? FRAC’s National, State, and Local Index of 
Food Hardship. Retrieved from http://frac.org/reports-and-resources/food-hardship-data/  
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Table 2. Defining the Primary Drivers of Nutrition-related Behaviors According to the KISM 
Framework 
 
Knowledge Determines level of interest in performing the behavior 
Instruments Enables performance of the behavior 
Skills Permit the translation of knowledge to action, mediated by available instruments 
Materials Exhausted in the process of performing the behavior; must be replenished before behavior can be performed again 
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Table 3. Classification of Church Involvement in Intervention Planning and Delivery 
Level I Intervention participants are recruited through the church 
Level II Intervention components are delivered using church infrastructure and resources 
Level III Church members are involved with delivering the intervention 
Level IV Spiritual elements are included in the intervention, linking religion and health 
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Figures 
Figure 1. Percentage of High School Students that Consumed No Servings of Vegetables in the 
Last 7 days, by Race/Ethnicity 
 
Survey data from 2015 revealed that black high school students were twice as likely as American 
Indian/Alaska Native, Asian, and white students to report consuming no servings of vegetables 
in the past 7 days. 
 
Source: Robert Wood Johnson Foundation. (2016). The State of Obesity 2016: Better Policies for a Healthier 
America. Retrieved from http://stateofobesity.org/adult-obesity/ 
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Figure 2. Annual per Capita Spending on Type 2 Diabetes, by Sex and Race/Ethnicity (U.S. $) 
 
 
In 2012, annual per capita spending on African American patients with type 2 diabetes was 21% 
higher than average per capita spending across demographic groups, and exceeded that of all 
other races/ethnicities.  
 
Source: American Diabetes Association. (2013). Economic Costs of Diabetes in the U.S. in 2012. Diabetes Care, 
36(6): 1033-1046.  
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Figure 3. Relationship Among Elements of the KISM Framework as Primary Drivers of 
Behavior 
 
The KISM framework identifies four primary drivers of fruit and vegetable consumption, and 
encourages application of social ecological model to explore opportunities for interventions that 
indirectly address primary drivers through components targeting the secondary drivers of 
behavior 
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Figure 4. Agents and Activities Involved in the Proposed Intervention 
 
Different agents are responsible for administering various aspects of the intervention, according 
to their field of expertise. Channels for the delivery of certain program elements were chosen 
based on previously reported preferences that will be confirmed with the target population. 
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Appendix A: United States Department of Agriculture Agricultural Marketing Service 
Farmers Market Promotion Program Application Materials 
Project Narrative 
a) Executive Summary 
 Although agriculture is a dominant industry in eastern North Carolina, the majority of 
production capacity is devoted to commodity crops destined for export. These rural communities 
have become increasingly impoverished in the wake of the Tobacco Transition, and many 
residents struggle with food insecurity. To address these issues, the Coalition for Healthier 
Eating is developing a sustainable supply chain that will help revive struggling rural economies 
by increasing the availability and accessibility of healthy, local food options. The goal of this 
project is to help farmers shift production to more profitable agricultural products such as fresh 
produce and pasture-raised meat by connecting them to existing markets, and generating demand 
that will lead to the development of new market opportunities. Activities will focus on increasing 
access to and awareness of locally produced agricultural products in low-income and minority 
communities, as well as building the capacity for small and mid-sized producers to serve larger 
retail and institutional markets. This will result in increased sales for local farmers and ranchers, 
increased access to and consumption of healthier foods in rural North Carolina communities, 
increased purchasing of local meats and produce by retail and institutional customers, and a more 
vibrant agricultural economy. 
b) Alignment and Intent 
Agriculture is eastern North Carolina’s largest economic driver. Tobacco has historically 
formed the foundation of this economy, and at the time of the 1998 tobacco Master Settlement 
Agreement North Carolina produced more of this crop than any other state. Settlement funds 
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helped some farmers’ transition away from growing tobacco, but the majority of production 
capacity remains focused on low-margin commodity crops that leave the region for processing 
and consumption elsewhere.  
Fruits and vegetables offer a profitable alternative to commodity crops for small and mid-
sized farms. In addition, the market for sustainably-raised livestock has been growing 
exponentially. However, consumption of free-range poultry, eggs, pastured pork, grass-fed beef, 
fruits and vegetables in eastern North Carolina falls far below average. Limited access and high 
cost are the primary drivers behind the low consumption of these healthier foods. 
The Coalition for Healthier Eating is developing a sustainable supply chain that will help 
revive struggling rural economies by increasing the availability and accessibility of healthy, local 
food options. Our aggregation, processing and distribution facility will streamline the costs of 
sourcing fresh produce, meats, and dairy products from local producers and providing them to 
consumers throughout the region. 
This approach will mainstream the purchasing of local food. Individuals and families can 
enjoy the convenience of choosing from a variety of local products and having them delivered 
directly to their door. Small institutional customers, such as childcare centers, can purchase 
fresh, healthy snacks to serve their kids, even without on-site kitchen facilities. Retail grocery 
and large institutional customers will have access to the local meats and produce that their 
customers demand, at a volume and price that suits their needs. 
Objective 1: Increase sales for small farmers and ranchers from rural and minority 
communities within Pitt; Beaufort; Bertie; Martin; Greene; Hertford; Wayne; Lenoir; Nash; 
Wilson; Jones; Tyrell; Washington; Caswell and Warren counties.    
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Objective 2: Increase access to fresh local fruits; vegetables; meats; eggs and poultry in 
communities throughout eastern and central North Carolina 
Objective 3: Increase awareness and consumption of fresh local fruits; vegetables; 
meats; eggs and poultry in low-income and minority communities across eastern and central 
North Carolina 
Objective 4: Increase purchasing of fresh local fruits; vegetables; meats; eggs and 
poultry by institutional customers throughout eastern and central North Carolina 
 
This project will primarily benefit small North Carolina farms growing fruits and vegetables 
and ranches raising grass-fed beef, pork, and free-range poultry. We will initially focus on 
engaging farms located in Pitt, Beaufort, Bertie, Martin, Greene, Hertford, Wayne, Lenoir, Nash, 
Wilson, Jones, Tyrell, Washington, Caswell, and Warren counties; however, additional farmers 
from other counties will be recruited as necessary to meet the expanding market demand for 
specific products. There are currently more than 1,800 eligible farms located in the priority 
counties alone, and our goal is to have at least 20% of these farms involved by the end of the 
project period 
In the short-term, this project will increase sales for small farmers and ranchers while 
decreasing associated marketing costs, including opportunity costs related to time spent away 
from the farm. Ranchers, in particular, will see additional profit per head because of lower 
slaughtering and processing costs. Potential long-term benefits include adoption of more efficient 
and environmentally friendly farming practices, increased local production of fruits and 
vegetables, expanded variety of fruits and vegetables being produced, increased number of farms 
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eligible for GAP and/or organic certification, and an improved ability for local producers to 
independently serve a wider variety of customers. 
c) Technical Merit 
Objective 1: Increase sales for small farmers and ranchers from rural and minority 
communities including Pitt; Beaufort; Bertie; Martin; Greene; Hertford; Wayne; Lenoir; 
Nash; Wilson; Jones; Tyrell; Washington; Caswell and Warren counties.    
 
Activity 1: Systematize procurement process by developing product quality standards and 
packaging requirements 
An important element of increasing sales of local food will be the development of a 
comprehensive food safety strategy that spans the supply chain, thereby demonstrating how 
small suppliers, processors, and distributors can successfully meet the requirements of the Food 
Safety Modernization Act.  We will collaborate with NC State University Extension to design, 
implement, and evaluate best practices in food safety to both protect the health of our customers 
and improve the marketability of locally sourced products. Initial guidelines will be developed 
over the summer of 2016, to be implemented beginning in November 2016. Evaluation of these 
procedures will occur iteratively, with samples sent monthly to Advanced Labs Inc. for 
microbiological testing of freshly delivered meats and produce, as well as products kept in 
storage after processing.  
 
Milestones for Objective 1, Activity 1 will include: 
1) Establishment of relationship with NC State University Extension (June 2016) 
2) Development of initial guidelines (August 2016) 
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3) Implementation of initial guidelines (November 2016) 
4) First microbiological samples sent to Advanced Labs Inc. for testing (November 2016) 
5) Modification of initial guidelines according to results of microbiological testing (April 2017) 
 
Packaging requirements will be determined through discussions with Foster-Caviness, a 
local produce distributor, Lowes Foods, a North Carolina-based retail grocery chain with more 
than 100 locations across the state, and Vidant Health, a large health system that operates 20 
hospitals throughout eastern North Carolina. These conversations will occur over the summer of 
2016, so that appropriate packaging materials can be purchased from International Plastics and 
be available by January 2017.  
Additional milestones for Objective 1, Activity 1 will include: 
1) Identification of appropriate packaging materials for retail sale (August 2016) 
2) Identification of appropriate packaging for institutional sale (November 2016) 
3) Purchase of packaging materials from International Plastics (December 2016) 
 
Activity 2: Provide technical assistance to farmers to improve market readiness and ensure 
compliance with developed standards 
We will begin recruiting farmers in August 2016 to be trained in November 2016 after 
the initial safety guidelines are drafted. A Coalition staff member will visit individual farms and 
spend one half day training each producer. Our goal is to have fifty farmers trained by April 
2017, with 300 farmers trained by the end of the grant period. In addition to these trainings, we 
will encourage farmers to seek GAP certification. GAP certification is a costly investment for 
small farms, and navigating compliance can be challenging for producers unfamiliar with new 
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regulations. To address this farm-level barrier, we will partner with the Carolina Farm 
Stewardship Association (CFSA) to educate farmers about GAP compliance, and use grant funds 
to pay for a certification audit by the North Carolina Department of Agriculture. We will begin 
educating and preparing farmers in November 2016. Our goal is to have twenty-five farmers and 
ranchers audited and certified by June 2017, with 150 producers certified by the end of the grant 
period.  
Milestones for Objective 1, Activity 2 will include: 
1) First farmer recruited (August 2016) 
2) Establishment of partnership with CFSA (November 2016) 
3) First farmer trained on food safety guidelines (November 2016) 
4) First farmer GAP certified (January 2017) 
5) Fifty farmers trained on food safety guidelines (April 2017) 
6) Twenty-five farmers GAP certified (June 2017) 
 
Objective 2: Increase access to fresh local fruits; vegetables; meats; eggs and poultry in 
communities throughout eastern and central North Carolina 
 
Activity 1: Expand capacity for distributing source-identified local meats and produce 
Until relationships with conventional retail outlets have been established, the most 
effective strategy for increasing access to local products is via direct distribution. The Coalition 
will purchase ten modified box trailers equipped with refrigeration units to serve as mobile 
distribution hubs for the delivery of local meats, dairy, and produce directly to consumers. 
Individuals and families will be able to place orders online through a website, or with a sales 
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representative located in the community. Orders placed via the website will be fulfilled weekly; 
orders placed with a sales representative will be delivered the same day. The box trailers will be 
purchased in November 2016 and sales will commence immediately. The Coalition will contract 
with Codeworthy, a design firm specializing in website and mobile application development, to 
create the online sales platform. This process will begin in November 2016, to be completed in 
January 2017. We will start accepting online orders in February 2017.  
Milestones for Objective 2, Activity 1 will include:  
1) Purchase of box trailers (November 2016) 
2) First order fulfilled (November 2016) 
3) Establishment of contract with Codeworthy (November 2016) 
4) Completion of online sales platform (January 2017) 
5) First online order fulfilled (February 2017) 
 
Objective 3: Increase awareness and consumption of fresh local fruits; produce; meats; 
eggs and poultry in low-income and minority communities across eastern and central 
North Carolina  
 
Activity 1: Begin direct marketing efforts promoting the purchase of local meats and produce 
among households in eastern and central North Carolina 
The Coalition for Healthier Eating will conduct Local Food Fairs in communities 
throughout eastern and central North Carolina for citizens to learn about and taste fresh local 
food. At these events, attendees will receive educational information about nutrition and healthy 
eating, as well as product samples, cooking tips, recipes and where to buy locally grown food. 
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We will produce promotional and education materials and programming that tells the story of the 
local supply chain behind the food. The Coalition will contract with BG Digital Group, a social 
marketing firm, to develop the marketing materials and promote the events. Marketing channels 
will include social media, television, radio, and direct mail advertisements, and placement of 
brochures in community centers, as well as hair, nail, and barbershop salons. A Registered 
Dietitian will help develop the educational materials and conduct cooking demonstrations at the 
events. Many of our end consumers are children and families, so our goal is to make eating local 
produce interesting and fun for them. In turn, increased consumer investment in the products will 
support stronger sales. BG Digital Group will begin to develop materials in January 2017, and 
promotional activities will commence in March 2017. The Coalition will host the first Local 
Food Fair in April 2017, and Fairs will be held on a monthly basis until September 2017. After 
September 2017, Fairs will be held quarterly until the end of the grant period. 
Milestones for Objective 3, Activity 1 will include: 
1) Establishment of relationship with BG Digital Group (December 2016) 
2) Completion of promotional and educational materials (February 2017) 
3) First radio advertisement aired (March 2017) 
4) First television advertisement aired (March 2017) 
5) First Local Food Fair held (April 2017) 
6) Sixth Local Food Fair held (September 2017) 
 
Objective 4: Increase purchasing of fresh local fruits; vegetables; meats; eggs and poultry 
by institutional customers throughout eastern and central North Carolina 
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Activity 1: Expand marketing efforts to include retail grocery and institutional customers 
Focusing on increasing the capacity of the local food supply chain creates the opportunity 
to serve larger markets, including retail grocery and institutional food service customers. The 
more stringent regulatory requirements and increased costs associated with serving these markets 
make it challenging for individual farmers to develop profitable relationships. However, 
aggregating products from multiple farms makes it possible to provide these customers with the 
volume they require at a reasonable price. By assuming responsibility for aggregation and 
distribution activities, the Coalition can reduce the financial burden on individual farmers by 
covering all suppliers under a single liability policy. This approach will also decrease marketing 
costs and reduce competition between farmers while increasing the total number of farms serving 
institutional customers. 
Milestones for Objective 4, Activity 1 will include: 
1) Recruitment of twenty-five farmers interested in serving institutional customers (December 
2016) 
2) Purchase of liability insurance policy (December 2016) 
3) Begin marketing efforts targeting retail grocery and institutional food service customers 
(January 2017) 
3) First institutional customer served (March 2017) 
4) First retail grocery customer served (April 2017) 
 
Activity 2: Develop and implement production plan with farmers to minimize supply chain 
disruption and ensure consistent product availability 
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Customers, particularly larger institutions, require a consistent supply of product. 
Historically, the lack of consistency in the availability of local produce has prevented many 
institutions from purchasing these products. In order to access this lucrative market, supply-side 
barriers must be overcome. From November 2016 to November 2017, we will focus on engaging 
farmers to create the cumulative capacity for providing the volume of product required by larger 
customers. This time will also be used to determine the purchasing habits of this market segment, 
using Vidant Health as a representative example. We will focus on month-to-month variations in 
purchasing volume, which the Coalition will use to develop a production plan by December 
2017. The plan will then be distributed to farmers so that planting and harvest schedules can be 
synchronized to the predicted monthly demand for each crop. This plan will be updated 
biannually according to data collected from both new and existing institutional customers. The 
goal is to have at least 25% of involved farmers using the production plan to influence their 
farming practices by December 2018. By the end of the project period, 60% of involved farmers 
will be using the plan to guide decisions regarding crop choice and/or timing of planting and 
harvesting.  
Milestones for Objective 4, Activity 2 will include: 
1) First farmer recruited (August 2016) 
2) Establishment of relationship with Vidant Health (November 2016) 
3) First month of purchasing data collected (December 2016) 
4) Development of initial production plan (December 2017) 
5) Distribution of production plan to farmers (January 2018) 
6) First farmer using production plan to influence crop choices and/or planting cycle (March 
2018) 
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7) First update of production plan (July 2018) 
8) At least 25% of involved farmers using production plan (December 2018) 
 
Outcome Indicators: 
• Outcome 1: To Increase Consumption of and Access to Locally and Regionally Produced 
Agricultural Products. 
1.Of the 50,000 consumers, farm and ranch operations, or wholesale buyers reached: 
a. The number that gained knowledge on how to buy or sell local/regional food 
OR aggregate, store, produce, and/or distribute local/regional food: 20,250 
b. The number that reported an intention to buy or sell local/regional food OR 
aggregate, store, produce, and/or distribute local/regional food: 12,500 
c. The number that reported buying, selling, consuming more or supporting the 
consumption of local/regional food that they aggregate, store, produce, and/or 
distribute: 8,500 
2. Of the 175 individuals (culinary professionals, institutional kitchens, entrepreneurs 
such as kitchen incubators/shared-use kitchens, etc.) reached:  
a. The number that gained knowledge on how to access, produce, prepare, and/or 
preserve locally and regionally produced agricultural products: 125 
b. The number that reported an intention to access, produce, prepare, and/or 
preserve locally and regionally produced agricultural products: 100 
 c. The number that reported supplementing their diets with locally and regionally 
produced agricultural products that they produced, prepared, preserved, and/or 
obtained: 50 
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• Outcome 2: Increase Sales and Customers of Local and Regional Agricultural Products. 
1.Sales increased from $150,000 to $4,800,000 and by 3,200 percent (n final – n initial/n 
initial (100) =% change), as result of marketing and/or promotion activities during the 
project performance period. 
2.Customer counts increased from 750 to 8,000 customers and by 1,066 percent (n final 
– n initial/n initial (100) =% change) during the project performance period. 
• Outcome 3: Develop New Market Opportunities for Farm and Ranch Operations Serving 
Local Markets. 
1.Number of new and/or existing delivery systems/access points of those reached that 
expanded and/or improved offerings of:  
a. Farmers markets: 10 
b. Roadside stands: 0 
c. Community supported agriculture programs: 0  
d. Agritourism activities: 0 
e. Other direct producer-to-consumer market opportunities: 3 
f. Local and regional Food Business Enterprises that process, aggregate, 
distribute, or store locally and regionally produced agricultural products: 5 
2.Number of local and regional farmers and ranchers, processors, aggregators, and/or 
distributors that reported:  
a. An increase in revenue expressed in dollars: 400 
b. A gained knowledge about new market opportunities through technical 
assistance and education programs: 300 
3.Number of: 
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a. New rural/urban careers created (Difference between "jobs" and "careers": 
jobs are net gain of paid employment; new businesses created or adopted can 
indicate new careers): 15  
b. Jobs maintained/created: 75 
c. New beginning farmers who went into local/regional food production: 25 
d. Socially disadvantaged farmers who went into local/regional food production: 
100 
e. Business plans developed: 5 
• Outcome 4: Improve the Food Safety of Locally and Regionally Produced Agricultural 
Products. 
1.Number of individuals who learned about prevention, detection, control, and 
intervention food safety practices: Does not apply because the Coalition will not be 
using FMPP funding to conduct individual-level food safety trainings 
2.Number of those individuals who reported increasing their food safety skills and 
knowledge: Does not apply because the Coalition will not be using FMPP funding to 
conduct individual-level food safety trainings 
3.Number of growers or producers who obtained on-farm food safety certifications 
(such as Good Agricultural Practices or Good Handling Practices): 150 
• Additional Outcome(s) and Indicator(s): Increase Access to Locally and Regionally Produced 
Agricultural Products in Communities Designated as ‘Food Deserts’. 
1. Number of times mobile distribution hubs visited ‘food desert’ communities: 150 
2. Number of individuals living in ‘food desert’ communities who purchased locally 
produced agricultural products: 2,500 
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Project results will be posted on the Coalition for Healthier Eating’s website, Facebook account 
and You-tube channel. We will also develop and post a position paper to our website that will be 
downloadable by any visitor free of charge. The project manager will host informational 
meetings sharing results and be available for consultation by organizations interested in 
replicating any component of the project. Over the course of implementation, we will develop a 
step-by-step procedures manual that will be made available to all requesters at the end of the 
grant period, free of charge. 
 
d) Achievability 
Outcome 1: To Increase Consumption of and Access to Locally and Regionally Produced 
Agricultural Products. 
Consumer exposure to television and radio advertisements will be calculated using data 
provided by BG Digital Group and the respective media outlets. These estimates will be added to 
the number of direct mail advertisements distributed, as well as the number of farmers, ranchers, 
and institutional customers who either contacted, or were contacted by the Coalition for 
Healthier Eating. The number that increased their knowledge regarding the purchase or sale of 
local agricultural products will be determined based on cumulative attendance at Local Food 
Fairs, the number of producers who requested and received on-farm training from the 
Compliance Officer or CFSA, and institutional customers who responded to marketing efforts 
conducted by BG Digital Group and Coalition sales staff. Intention to purchase or sell local 
agricultural products will be determined via the number of unique visitors to the online sales 
platform, the number of producers requesting information regarding the Coalition, and the 
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number of wholesale and restaurant buyers requesting product lists and/or price quotes for 
specific items. Finally, the number that purchased or sold local agricultural products will be 
determined using the number of producers participating in the Coalition and the total orders 
placed through both the online sales platform and community-based sales representatives. 
Outcome 2: Increase Sales and Customers of Local and Regional Agricultural Products. 
Customer acquisition will be tracked using data from the online sales platform and 
community-based sales representatives, relative to the total number of orders placed. The number 
of orders will be justified against the number of unique delivery locations to correct for repeat 
customers. This will also allow us to approximate customer retention, which will serve as a 
proxy measurement for perceived product quality and/or value. Total monthly and annual sales 
will be tracked using the FarmLogix inventory management system, which will be used to 
calculate year-on-year growth and well as the approximate return-on-investment (ROI) for 
planned marketing efforts. 
Outcome 3: Develop New Market Opportunities for Farm and Ranch Operations Serving 
Local Markets. 
We will contact all producers participating in the Coalition on an annual basis to collect 
information on total volume of sales and yearly revenues. This data can be automatically 
generated for producers that use the FarmLogix inventory management system, which will allow 
us to calculate year-on-year sales growth for each producer. The Coalition will also contact a 
representative sample of farmers and ranchers located in the areas exposed to FMPP-sponsored 
marketing efforts who do not participate directly in the Coalition, to determine if these producers 
have also experienced any indirect benefits. Increased knowledge of market opportunities will be 
determined based on the number of on-farm trainings conducted by either CFSA or the 
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Compliance Officer, in addition to the number of farms earning GAP certification and/or 
applying to the Coalition for financial assistance to seek GAP certification. 
The number of jobs and/or careers created will be determined based on growth in the 
number of individuals employed by the Coalition, and the number of workers employed by 
producers participating in the Coalition. We also expect that increased demand for value-added 
local agricultural products will create entrepreneurial opportunities that can use FMPP-sponsored 
marketing efforts to catalyze local food business creation and/or expansion. The Coalition will 
contact the North Carolina Department of Agriculture Marketing Division at the end of the grant 
period to determine the number of new business registrations from counties exposed to FMPP-
sponsored marketing efforts. The number of new beginning and/or socially disadvantaged 
farmers going into local/regional food production will be determined based on demographic data 
collected from producers contacting the Coalition who are interested in either starting a farm or 
transitioning from commodity crop production to fruit and vegetable production. The Coalition 
will also contact the Rural Advancement Foundation International, CFSA, the North Carolina 
Department of Agriculture, and the State Farm Bureau for additional data. 
Outcome 4: Improve the Food Safety of Locally and Regionally Produced Agricultural 
Products. 
The number of producers obtaining GAP certification will measured using the 
applications received by the Coalition for financial assistance related to the GAP audit 
inspection, information provided by CFSA concerning the number of farms requesting technical 
assistance for GAP certification, and the number of producers participating in the Coalition that 
obtain GAP certification during the grant period. 
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Project-Specific Outcome: Increase Access to Locally and Regionally Produced 
Agricultural Products in Communities Designated as ‘Food Deserts’. 
The number of visits to ‘food desert’ communities will be based on the number of days 
that any mobile distribution hub is conducting sales and deliveries within the boundaries defined 
by the USDA Economic Research Service Food Access Research Atlas. The number of 
individuals in these communities who purchase local agricultural products will be calculated 
according to the number of orders served by the respective distribution hub during each visit. 
There are several ways that the project activities can be either directly adapted for use in 
other communities, or that the lessons learned during implementation can inform future efforts in 
other regions. First, this project will add to the existing body of knowledge by identifying 
obstacles that prevent local consumers from purchasing directly from farmers. Second, the 
proposed activities lay a foundation for how to develop a food supply chain that is affordable to a 
larger group of consumers. Third, this project will identify effective strategies for promoting the 
development of cohesive partnerships between local producers and consumers. Fourth, this 
project will construct educational tools that inform consumers from a variety of socioeconomic 
backgrounds about healthier eating in terms that are applicable to them. 
The most significant challenge would be an inability to efficiently engage local producers 
and consumers through cost-effective marketing and advertising channels. This challenge would 
be overcome by meeting directly with a subset of producers to catalyze initial engagement, and 
narrowing the geographic scope of consumer-focused marketing efforts to maximize impact on 
the most vulnerable communities. 
e) Expertise and Collaboration 
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The Coalition for Healthier Eating will be the primary project coordinator, with responsibilities 
divided between the Project Director and Marketing Director according to their respective areas 
of expertise (Appendix A, Table 1). Direct communication with producers and customers will 
be handled primarily by Coalition staff members. The Carolina Farm Stewardship Association 
will help to recruit local producers to the project, as well as provide technical assistance to 
producers interested in obtaining GAP certification. Codeworthy will develop the Coalition’s 
online sales platform. BG Digital Group will develop marketing materials and coordinate 
advertising efforts. Communication and reporting between partners and collaborators will 
involve a combination of in-person meetings, conference calls, email, and project management 
platforms Slack and Asana according to the number of parties involved, the complexity of 
information to be communicated, and time constraints. Data sharing will occur via secure cloud 
storage platform Dropbox and the FarmLogix inventory management system. 
The Coalition will sustain activities initiated during the grant period using revenue 
generated from the sale of locally produced agricultural products, as well as private donations to 
the organization and state and federal grant funds. We expect that CFSA will continue to refer 
local producers to the Coalition, and the Coalition will refer all participating producers interested 
in obtaining GAP certification to CFSA for technical assistance. The Coalition will retain BG 
Digital Group for marketing purposes if the calculated ROI demonstrates the utility of a 
continued investment in their services.   
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Appendix A Table 1: Project Leadership and Key Collaborators 
Project Contributor Relevant Experience 
Project Director 
• Is a creative problem solver with the ability to drive revenue 
growth, motivate, resolve conflict, exceed goals and 
communicate well 
• Solid background in developing and executing strategic plans. 
Hands on manager with highly developed negotiation skills 
and experience cultivating collaborative partnerships 
• Within a two year operating period received funding of 
$1.015 million from USDA-RD to renovate building that 
houses aggregation and processing facility 
Marketing Director 
• Founded successful local frozen food manufacturing 
company that serves retail grocery and institutional food 
service customers 
• Demonstrated expertise in food systems development, 
community engagement, and health communications 
Carolina Farm 
Stewardship 
Association 
• Strong relationships with local farmers and ranchers 
• Previously received grant funding to provide technical and 
financial support to small farmers seeking GAP certification 
Codeworthy 
• Has previously worked with other local food system projects 
to develop mobile applications, digital marketing materials, 
and sales platforms 
BG Digital Group • Award-winning marketing firm specializing in social media, television, and radio advertising 
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Appendix B: United States Department of Agriculture National Institute of Food and 
Agriculture Food Safety Competitive Grants Program Application Materials 
 
Project Narrative 
a. Introduction:  
From the farm to the table, food production is a heavily regulated industry that relies on 
the unique knowledge and skills of those involved to ensure a safe supply of nutritious food. 
Therefore, in addition to physical infrastructure, establishing a sustainable local food system 
requires a large, sufficiently trained workforce. While industrial food processing is dominated by 
automated machinery, the smaller volumes inherent in the concept of a localized food system do 
not merit investment in this technologically advanced, ultra-high capacity equipment. Instead, 
the alternative approach provides the opportunity for local job creation, skills development, and 
the strengthening of rural communities. 
The Coalition for Healthier Eating recently received federal funding to build a food 
processing facility in Bethel, North Carolina that will be capable of handling a wide variety of 
local meats, fruits, and vegetables. The operations at this facility, as well as related activities 
performed off-site, will require up to 50 employees trained in safe food handling practices and 
good manufacturing practices (GMP). Some positions, such as those involved in livestock 
slaughter and butchery will require additional, specialized training. This skilled workforce is not 
currently available, and must be developed in order for the facility to reach its full potential. The 
goal of the Coalition is to provide training and employment opportunities for underserved 
community members, including previously incarcerated individuals and at-risk youth involved in 
the Second Chance program. Reducing the risk of recidivism requires opportunities to develop 
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the skills and experience necessary for these men and women to seek gainful employment and 
successfully reenter society. 
Vocational schools and community colleges are an ideal vehicle to not only deliver the 
immediate training required by this new workforce, but also expose them to additional 
opportunities by connecting them to the educational system. Pitt Community College has agreed 
to develop a curriculum that will train students in safe food handling practices, operation and 
maintenance of food processing equipment, and other essential skills. The Coalition for Healthier 
Eating will refer potential employees to this program, provide hands-on training opportunities, 
and hire interested students who complete the program. 
Those involved in food production go to great lengths to ensure the food they provide to 
consumers is safe. However, consumers must also be aware of how to appropriately store and 
prepare food in order to protect themselves and their families from foodborne illnesses. Some 
research has suggested that minority consumers, including those of African American and 
Hispanic descent, are at greater risk of foodborne illness due to culturally unique behaviors. To 
have a reasonable chance of encouraging lasting behavioral change, any proposed educational 
campaigns must address these issues in a culturally sensitive manner. Traditional didactic efforts 
have proven ineffective for these populations. Our proposed strategy involves developing 
multimedia content depicting intergenerational families engaged in various food preparation 
activities. This not only establishes a context for the informational content, but also helps to 
overcome existing literacy barriers. A variety of content will be produced, tailored for each of 
the minority groups represented in our community. Community members will participate in 
every level of this process, beginning with focus groups to identify the most relevant behaviors 
to target for change. The UNC School of Media and Journalism will then provide technical 
60  
assistance to produce videos featuring representative families from the community. To preserve 
authenticity and maximize impact, content will depict unscripted interactions between family 
members preparing a meal together, with messages regarding food safety embedded organically 
within the natural dialogue. These videos will be released online, promoted through social media, 
and provided to local organizations involved in health promotion and education. Outcome 
evaluation will include estimating reach based on the number of views for each video and 
behavioral data from an optional survey regarding food safety knowledge and practices. 
b. Objectives:  
Objective 1: Develop a skilled workforce to support the continued growth of the local food 
economy in Eastern North Carolina. 
Objective 2: Increase consumer awareness of foodborne illness, including the signs and 
symptoms associated with different causative agents. 
Objective 3: Reduce the incidence of food-related illness in the community by educating 
consumers about safe food storage and preparation. 
c. Methods:  
Objective 1: Develop a skilled workforce to support the continued growth of the local food 
economy in Eastern North Carolina. 
The Coalition for Healthier Eating has identified the lack of a trained workforce as an 
impediment to continued growth of the local food economy in Eastern North Carolina. By 
collaborating with the educators at Pitt Community College (PCC), the FDA-approved Food 
Safety Modernization Act (FSMA) training materials can be incorporated into a comprehensive 
curriculum that prepares students for newly created jobs related to food production, processing, 
and distribution. Curriculum content will be tailored to meet the initial needs of the Coalition, 
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but will broadly prepare students to seek employment in any food-related industry. The goal of 
this curriculum is to produce trained employees who will support the ability of the Coalition and 
other local employers to meet the regulatory requirements of FSMA, as well as provide safe, 
high-quality local food to their customers. PCC's role will be recruiting and training community 
residents who are unemployed, underemployed or looking for a career change. The training 
program will prepare students to seek employment as entry-level Food Service Specialists. 
Products of the curriculum include kitchen safety and SafeServ training, soft skills development, 
and a Career Readiness Certificate (CRC). The program will eventually be expanded to offer 
more classes such as butchering, baking and hospitality. All classes will be held at the 
Community Crossroads Center. The Coalition will provide periodic feedback to NIFA and PCC 
regarding the curriculum’s effectiveness based on the performance of hired graduates. The 
original curriculum, any updated content, and the results of these performance evaluations will 
be made available to the regional NIFA office as well as to other community colleges in North 
Carolina. The effectiveness of this curriculum is dependent on the discipline of instructors and 
students during the training process, and the diligence of graduates in applying this training to 
their work. After graduation, employers will be responsible for providing any additional training 
necessary. The time required to complete this program before students can seek employment 
may be a barrier to some. However, the program will cater to continuing education students by 
offering classes at night and on weekends and students with financial limitations will be referred 
to available resources. 
 
Objective 2: Increase consumer awareness of foodborne illness, including the signs and 
symptoms associated with different causative agents; 
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Objective 3: Reduce the incidence of food-related illness in the community by educating 
consumers about safe food storage and preparation. 
Coalition staff and students from the UNC School of Media and Journalism will begin by 
conducting formative research within Pitt County. This will initially involve organizing focus 
groups to collect data on existing knowledge and habits regarding foodborne illness and safe 
food handling practices. Particular attention will be devoted to understanding the needs of 
African American and Hispanic communities. Focus group participants will complete a modified 
version of the FDA Food Safety Survey before engaging in a facilitated discussion to elicit 
additional details regarding unique cultural practices and beliefs. Interested volunteers will also 
be provided the opportunity to participate in the development and field-testing of multimedia 
content. Coalition staff will analyze qualitative data from the focus groups. The results will be 
used to identify up to two priority behaviors that will be targeted for change through the media 
campaign. This information will be shared with community members, who will provide input on 
the appropriateness of identified target behaviors. After final topics have been chosen, UNC 
students will begin developing the multimedia content in partnership with volunteer families, and 
the Coalition’s food safety specialist will provide guidance on how to incorporate health-related 
content. All content will be tested iteratively via additional focus groups, and feedback will be 
incorporated into the final deliverable. After seeking community approval, all content will be 
published on YouTube, the UNC School of Media and Journalism website, and the Coalition’s 
website. It will also be shared with the regional NIFA office and local organizations involved in 
health education. Collective reach will be estimated based on total number of views of the 
published content, and reports from partner organizations regarding their use of the materials. 
Online viewers will be prompted to complete an optional survey consisting of select questions 
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from the FDA Food Safety Survey to determine changes in food safety knowledge. This 
methodology is based on the Theory of Planned Behavior framework. One pitfall to this 
approach is that it relies on significant community engagement, which may be difficult and/or 
time consuming to achieve. However, this is the most reliable approach to ensure that the 
described efforts meet the unique needs of our community. The increased sense of community 
ownership also confers additional benefits, including the potential for greater campaign 
penetration. 
d. Project Timetable:  
September 2016 – Pitt Community College will begin developing the training curriculum in 
collaboration with NIFA and the Coalition. 
October 2016 – The Coalition will begin conducting formative research on relevant food safety 
issues that affect minority communities in Pitt County by recruiting community members to 
participate in focus groups. 
December 2016 – In partnership with community members, the Coalition will confirm the food 
safety topics that will be the focus of the multimedia campaign. 
January 2017 – The first cohort of students in the food handling curriculum will enroll at Pitt 
Community College. 
February 2017 – Undergraduate students from UNC will be brought on board to begin 
developing the multimedia content. 
March 2017 – Additional cohorts of students will begin training at Pitt Community College. 
March/April 2017 – Iterative process of editing multimedia content and field testing with close 
communication between the Communications Director and other Coalition staff, community 
members, and undergraduate students. 
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April 2017 – First cohort of Pitt Community College students graduate, and lessons from training 
are incorporated into an updated curriculum. 
May 2017 – Finalized multimedia content will be published, and data collection on campaign 
impact will begin. 
September 2017 – Data from campaign will be complied and analyzed, with a written report 
describing specific results and lessons learned from the project will be disseminated to all 
involved stakeholders. 
October 2017 and beyond – Food handling curriculum will continue to be updated based on the 
needs of students and the local food industry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

65  
Appendix C: Biblical References to Fruit and Vegetable Consumption 
Level IV church-based health promotion programs include messages that emphasize the 
connection between spirituality and physical health. These messages are typically developed by 
church leadership and delivered in a religious setting. There are numerous Bible passages which 
reference eating behaviors, specifically fruit and vegetable consumption. Examples of these 
passages are included below. 
 
Romans 14:19-21 
Let us therefore make every effort to do what leads to peace and to mutual edification. Do not 
destroy the work of God for the sake of food. All food is clean, but it is wrong for a person to eat 
anything that causes someone else to stumble. It is better not to eat meat or drink wine or to do 
anything else that will cause your brother or sister to fall. 
Proverbs 23:20-21 
Be not among drunkards or among gluttonous eaters of meat, for the drunkard and the glutton 
will come to poverty, and slumber will clothe them with rags. 
1 Corinthians 10:31 
So, whether you eat or drink, or whatever you do, do all to the glory of God. 
Colossians 2:16-17 
Therefore let no one pass judgment on you in questions of food and drink, or with regard to a 
festival or a new moon or a Sabbath. These are a shadow of the things to come, but the 
substance belongs to Christ. 
Genesis 9:4 
But you shall not eat flesh with its life, that is, its blood. 
Genesis 9:3 
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And God said, “Behold, I have given you every plant yielding seed that is on the face of all the 
earth, and every tree with seed in its fruit. You shall have them for food. 
Daniel 1:12 
Test your servants for ten days; let us be given vegetables to eat and water to drink. 
Leviticus 7:23-24 
Speak to the people of Israel, saying, You shall eat no fat, of ox or sheep or goat. The fat of an 
animal that dies of itself and the fat of one that is torn by beasts may be put to any other use, but 
on no account shall you eat it. 
 
 
